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Laguna, Arizona, Completion of...615, 6 


Freight-car shortage and supplies in 


Lock-gates, Rolling .............. 240, 242 
Movable wickets: 
Chanoine, Ohio River .......... 234, 237 
Sault Ste. Marie, Mich......... 695, 696 
Needle, Poiree, for closing lock for 
WRUNOR: cs a bn at daas ccanticikatuswis 240 
Ohio River, No. 37, near Cincinnati. 
4, 242 
Pittsfield, Mass., Washout......... 345, 347 
Timber, for Lock No. 3, Cumberland 
PV OE ss co 9b 0050 es ciseaessiomibiscs 505 
Wickets: 
Chanoine, Ohio River .......... 234, 237 
Sault Ste. Merie, Mich..-....... 695, 696 
Derrick boat operating movable dam, 
SP MOOON A ccnbecastaaeeces Sense 237 
Derrick cars: 
Pier-shed erection ........cccscccccecs 32 
Steel, erecting viaduct................ 57 
Derrick, Traveling, used in erecting pier- 
no OES OO TOR OM EFS re 31 
Diagrams: 
Aluminum lightning arrester, Curve of 
SO OEE aks 50 bea ch eweesancuness 
Arches, Live-load positicns for maxi- 
en CAPE 6k ion 0050 cn Wee aseea 127 
—_— . formula for flow in open chan- as 
Cables. Design of, Stream gaging sta- 
tion, U. 8. Geol. PU. once cad 484 
Cement bricks, Results of tests....... 
Cement briquettes setting in air, 
SRD UN NS OE 5 a5 ic KOR 3 io cae os 581 
Dynamometer, Transmission, Calibra- 
oe ye Oe Oe Tee ee Pee a 526 
Earthwork diagram for small canals in 
SOOGS MORRIOR - os a o's bob 0s cos putebans< 634 
Earthwork quantities in side hill work. ons 
Electric locomotive, Acceleration test. 701 


SOT PE. OU vo an 08-03 cede nematic 10 
Hydraulic drive, Manly, Efficiency 
WONTEE 5 can ves nace 5s cannes 18% 
Panama Canal: 
Progress of excavation ............. 51 
Relation of French and American ex- 
cavation to totai estimated amount. 51 


Diagrams: (Continued.) 
Panel-length for equal slope of diag- 
onals between converging chords. . 
wet = St eyecare of 


Anal Septic 
Steel, Corrosion of, in contact with 
bronze under sea-water ........... 
Steel column formulas, Comparison. .. 
Sulphur-dioxide vapor, Pressure-tem- 
oo Re eT ee eT eer 
Susquehanna River, Rainfall, run-off, 
river discharge, horse-power, and 
storage ponds necessary for given 
CONSEEIDTION  « occvcbocseecis cee 
Telephone business, Growth 
Transmission dynamometer, Calibre: 
Te eee. 
Typhoid death rates, Washington, D. 
C., and Richmond, Va. ........ 432, 
Typhoid epidemic, Mankato, Minn..... 
Dikes : 
Brush and pole, for railway embank- 
TE 


Concrete pile, Elwood, Kans.......... 
Door, Sectional lift, Chelsea pier-sheds, 
New York 


eee eee ee eee ee eee eee eee) 


442 


512 


Drafting machine, “Universal’’..... 603, 604 


Drainage, Reinforced-concrete building. 


Drains for concrete sidewalks.......... 344 


Dredge, 
“Cay f a 
Drill and chuck for boring square holes 


Drill-carriages : 


Burleigh drills, Old, Hoosac Tunnel.. 


Loetschberg Tunnel ................- 570 
Drive, Manly hydraulic ........... 82, 183 
Drum and Ds rae for operating rolling 

ne ER eae ee 242 
Dumping oxIP, Automatic, for cable- 
WENO ccccddpescds 654 Neeeebedeses 437 
Dynamometer, Transmission, Kenerson 
26, 528 
E. 
Earthwork : 
Calculations for side hill work...582, 635 
Wstimating quantities in small irriga- 
tion canals in level section........ 634 
Eave gutter on pier-sheds............. 35 
Electric transmission, Overhead-line 
construction for direct-current 
SRL «6 haben 0 bd 5 60 Si een c 00 aee S84 
Engines : 


Constant-pressure internai-combustion, 
Stilz 


eee ee eee eee eee eee 


Steam, Operated by sun's heat, Shu- 
man 


banneaed Cis dam hha sasteces eee 509 
Traction, “Caterpillar” type......... 195 
(See also Locomotives. ) 
Excavating machine, Drop-chisel, for 
frozen ground, Hurst ............ 654 
Excavation, Hydraulic, for railway em- 
FOE E EOE pe 563, 567 
F. 
Fence posts, Concrete............. 311, 312 
WON EA Mn. e hs cdeee tbaccinrcenece 7158 
Filters, _ Bewane, Sprinkling, Mt. Ver- 
SA TEs We? 5G baked Aecraveteeses 466 
Filters, "Water : 
Bayside pumping station, Borough of 
Queens, Alternative designs......... 556 
Hand-washed, Design for............. 556 
Machine-washed, Design for......... 556 
Mechanical, Baltimore, Md....... 283, 286 
Sedimentation tank, Reinforced- onan ae 
Whitehall; N. Y., Pressure sedimenta- 
MMs MDE 6 5453 oa cindcd Mac sed 317 
Fire-box. (See Locomotive fire-box.) 
Flanges, Girder, Rivet pitch....... 184, 185 
Floors : 
Bridge, Philadelphia, 42d St......... 543 
ge er ar err eer 178 
Insulating, Method of, in cold-storage‘ 
WORRIES vg tebe 60 5icctece scabies 10 
Platform for floor repairs, Brooklyn 
bg SORT ETELTT TT ee eT re 1 


Betateveed-arnatese buildings. 
Reinforcement .....ce.seeses 
Flumes for use in hydraulic construc- 





tion of railway embankments.564, 567 
Footwalks, Blackwell's Island Bridge. os 
, 
Forms: ’ 
Floor, in reinforced-concrete recon- 
GRPDCRION WOT ekg os cvccdecsbesees 435 
Pike; Daet OaOR i ois vse areis Fisces 546 
Foundations : 
Concrete, for railway crossings...... 463 
Pile, Elizabeth River bridge, Nor- 
folk, Whe Ss vedb ones deksees ness os 620 
Freight handling: 
Inclined planes for trains........ 318, 320 
Telpherage system .........cscceeeee 215 
Traveling chain system .............. 316 
Freight yards, Hump..............- s-- 313 
Funchal, Madeira .............«....591, 5 
Furnace, Blast, Proportions........... 163 
G. 
Gas producer plants, Bituminous....38, 41 
Gas washer, Rotary, Saaler............ 40 
Gates: 
Cast-iron sluice-gates, Charles River 
Re ee 222, 223 
bis," ~crossing, Automatic. erie. sas 
Granite Reef diversion dam, Salt River 
ES aie APMOMD 565 0 cc kc crcbbevt 3, 6 
Rolling, Ohio River dam....... 240, 242 
Sault Ste. Marie, Ont.: 
bd ase bh nh Rees Odes Hh oR beware 672, 674 
ihn’. <aeeds been , 686 
Gate- — ag Chicago water- 
Girders : 
Concrete, for underpinning building. 
2 233 
Floor, for concrete pile trestles...... 548 
Jacking — Improvement piers, 
eur. TOU, scwkaes bkdavansbesseca 31 
a girders, Clinton bridge, Iowa, 
Ee A Se PRET. 69 
Reinforsed. -concrete building, Spring- 
ROR, PRM, 66 kn ccs ce hark fa keaset 174 
Rivet pitch in girder flanges...... 184, 185 
Track, of bascule bridge.............. 297 


frefers to insets. 


Grade crossing aboli Massachusetts. 828 
Ys ition, 
@reval excavating, washing and 


Ces etencees ccecseuccewe's sae ee 


ts........405, 406, 408 
H. 


Heater, Hot-blast, with straight tubes. 26 
Hinges, Crown and spring, arch bridges, 
fa ete ee RR. 
Hydraulic construction of railway em- 
bankmen 


ing p 
Gravel abies 


ts, C., M. & P. 8. aa 567 

Hydraulic drive, Manly ..... "Ry. at 183 
i 

Ice jams, Niagara Falls..... re 457, 555 


453, 
sae valuation put on men in Pitts- 


Intake for hydro-electric plant... yeeres 
wet instrument for indicating 
ughness of railway track...... 491 
Intercolontal Ry., Canada, Reorganiza- 850 
Interlocking ‘system, “J Electric, ey Street 
railways, Washington, D. C....412, 414 
Irrigation works: 

Hawaiian Islands ....... mess wean 399, 403 
Porto Rico, Old works.......... sees 568 
J. 

Jetty-head, Reinforced-concrete, Thames 
Haven, Breer ote oss. 444 
Joints 
Ball- -bearing, Adjustable, for drafting 
ee BERETS Ere eee seeeees 608 
Differential, tor railway car axles... 130 
Eccentric, in truss ......... eeoseedke aae 
Rail, Welee type. <vcvcecicssvcse seuss 578 
K. 
Kneebrace, Detail for foot......... «eee 629 
* L. 
Lamp fixtures for streets........... 14 
Lighting, Street, American and Europ- 14 
Lightuing arrester, ‘Aluminum. .. .. 638, 639 
Lock-gates, (See Gates.) 
Locks : 
Cumberland River, Lock No. 3..... - 504 
Georgian Bay Ship Canal, Proposed.. 203 
Ohio River Dam No. 37........ . -234, 242 
PAD: dnt cocde bak bb bac Ob akichan vain ha 683 
Sault, Proposed type............. 683, 686 
Sault Ste. Marie, Mich............. - 695 
Locomotive crank axles, Method of pre- 
venting cracks ......csscccees 393, 394 
Locomotive fire-box, Sectional, Jacobs- 
GRRE. okie Korea ice . 659, 661 
Locomotives : 
Articulated compound, Mallet, South- 
OPn Peete By. ook iscdves vices 
Corrugated fire-box, Sectional, without 
stay- ~bolts 0 WOGER os ce cecceew eal . 659 
Electric 
Detroit River Tunnel............ 700, 701 
ba OER Oe Pe CPR re Teer 576, 577 
Four-cylinder compound, Western Ry. 
en Re ara ee seeee 458 
Jacobs-Shupert system .............. 659 
Safety-valve lift tests ............ 270, 271 
(See also Engines.) 
M. 
McNab, William ........... PEE EO 298 
Manholes, Artesian wells, Mankato, 
MUMS sad suds Genctisens case 52 
Manufacturing plant, Reconstruction. in : 
reinforced concrete ...... «++ -434, 437 
Maps 
py eee River, Pine Bluff, Ark. : 
Changes neal channel co ane 103, 389 
Improvement .........+-eee0- 388, 
Carolina, Clinchficld "& Ohio Ry. inne e ane 


oe Valley, Lower, Panama....... 


Present a and —— harbor facili- 45 
es ube tw isee deb es bes 
Proposed “subways. for surface cars 

and elevated railway trains....... 600 


Track elevation system ...... sovesa O82 
Clinton, Ia., Railway bridge across 

Mississippi River ............ «.-- G4 

Daina Bridge, Bengal, India......... 490 


Georgian Bay Ship Canal, Proposed. 202 


Great Lakes to Montreal, Principal 
WOUDGE |. Sica oii dee sks devscecesiy: Oe 
Laguna Dam, Arizona +ouee sess. 616 
Mankato, Minn., Artesian wells. eeaees 151 
Minnesota, Spread of typhoid infection 
from Mankato ............... 151 
Mississippi — Upper, showing im- 
OE Ee Eee eee 
use ~ Falls and River, showing ice 
WN nna 53's Kona Bapwnewewo es 


Ontario power transmission system... . 301 
Panama Canal: 
Comparative alinement and widths 
of open channel on lock canal and 


oa sea-level canal — in 247 
Lower Chagres Valley ....... Jesse 216 
Parkersburg, W. Va., Vicinity “ot. col- 
lepend ors nks seisenazes 350 
St. Mary's River, Present an proposed 
WOO 00:8 50 46\(seaens edencocse OR 
Sault Ste. Marie, Ont., Canals around 
St. Mary’s Falls....... Gkencesakas ee 
Seattle, Wash., Drainage area of 


Cedar River power and pthc ee 
ply development 
Susquehanna pa 


ee 


Lower, Profile of fos 





Tennessee River ........cseecsecees - 500 
Washington, D. o. * Aqueduct ‘and res- 
ervoir system ........ssseceeesses 431 
Metal-protecting coating .............. 479 
Mine explosives, Government. tests. 86, 87 
Mine rescue work, Government practice 
Mine _ shafts, scepepciniafsseessn Filbert, 
EE SOE re eee ne . .883, 384 
Mold, Traveling, ‘tor making “concrete 
fence posts .........+... Jueves pale ae 
Motor vehicles: 
Drive, Manly hydraulic ..........182, 188 
(See also Cars; ves. } 


Mountain, G. Bo. oosccsccics cecsviccussfaee 
Mud slide, Philippine Islands... ...538, 539 


* . 


N. 
Niagara, Falis.... 
Niagara gorge, Ice jams... #453, 4 
P. 


Panama: 
Black Swamp, Sinking of 


Tailw 
ies ied by earthen gs . 
Canal. (See Canals : Paname. . % 
Park ew Be pebbles, 5 ee 
e 
Pave : ve es, Funchal, Madei: 
c mpaign, Ill. ........... 
Wood block, Creosoted, Arrangem: 
Penstock cross-connections, Cedar Rj, 
wei power plant, Washington 
Cheisea Improvement, New York pty 
20. 


Cunertent ares bridges, Nashville ' 






he re 


a. 
Sunken Peoria bridge .......... 30 
Timber, for temporarily supporti: 
plate-girder spans of railway brid 
S. Navy Yard, Charleston, Ss. Cc. _ 
Pier-sheds, Chelsea Improvement, Ni 
ork City : 


SPP e eee eee reser esassesecs 


—_ Charleston, ico... 
Rolled, Chenoweth system..... ; 
Jetty-head, Reipforced-concrete. . 
ox tor making Chenoweth roiled 


eee eee eee 





ee ee 


Pipe oe 
Hydraulic “*e~ y discharging materia! 
in canal ; 
Steel, ihe, in high-pressure test 420 
(See also Water-pipe.) 
Pipe-line, Cedar River, Wash., Cross- 
RU ONO cca bU sea ebesicctccvac.. 647 
Piping, Flexible, of low-pressure engine 47) 
les, Fs gga gin, for steel stack erec- 
verune™ Skew, Detailing of.. 
Posts, Fence, Concrete ..... 
aii = An extensions, 


Power plants 
Seattle, Wash, Cedar River power i 
velopment .........-...00005. ( 
Sun, Shuman and Willsie......... 
Protra = “Universal” drafting ma-" 


chine ............ 
Pulley Blocks: 








Tested to destruction, Failure of-.... 6% 
Qa. 

re @ pescsemne ; nas. 522 
R. 

cn tae eons 


pe f 
a measuring machines. ..519, 520 
Canadian Pacific Ry., 85-lb. rail sec- i 


PR oo ve bn hacia dese cecess 544, 545 
Railway construction, * Carolina, Clinch- 
field & Ohio Ry............ 53, 59, 633 


Railway crossing, Guastiee foundation. 463 
Railway embankments, » con- 
struction, C., & Pz Ry. .568, 567 
Railway terminals: 
Frei 


t POOP ee eee eee eee eee 314, 815 

London, Brighton’ . South Coast Ry., 
London, ee Ge eT eT eoe 149 

Railways 

Gaurelian, Clinchfield & Ohio, Con- 
struction. .........5+ese-0- 59, 633 
Cumberland Valley Ry.. Grade and am 
line revision .........6.seeeee0e- 377 
Electric, Overhead-line construction... S+ 
Grade changes, Massachusetts ....... 328 

Kanawha & a ge Line revision 
, near Langsville, O. .... sas 12 


N.” Y., N. H. & H., Changes ‘in ‘grade. 328 

Reinforcement of concrete fence post. 312 
Reservoirs : 

Reinforced-concrete, Annapolis, Md., 


Failure under test load.......... 48 


Washington, D. , Location......... 431 
Retaining walls, Reinforced-concrete: 
Chantenay, France ..... du te ceuwe 433, 525 
Evansville, Ind. .......-.0-eeeeeeees 613 
Undermining of, Denver, Colo....... 5038 


River bank erosion, Arkansas River.388, 38!) 


River improvement : 
Arkansas eg ood pee. Ark., Dike 


protection of banks..........- 388, 389 
Mississipp! River, Upper ......... 485, 48% 

Riveting machine, Hydraulic, for Jacobs- 
Shupert fire-box .......--.sseese- 661 
Ret i ae ag 628 
nimum nm angles............- 28 
Pitch in Lo Whvedoaes.ce 184, 185 
Stresses in eure *itting for 10-in. . 
I- ‘pia ibay ts sabe e6sd dboes 525 
Rock-breaker, Subaqueous, with chisel aes 
1 for bascule Sala i tte 2065 
neat" ears 
eee ween eeeee ie ‘ 


Runners, High-speed, for water tabtnee a 


8. 
tity, for aeeenbensy esti- 
ents, nage ty, 582, 


635 





{See Fitters, 
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purification, Mt. Vernon, N. Y. 


wera: Toledo, Ohio 
} = perm sewer, East St. Louis, 


Sev 
Sev run-off, Method of computing.265, 267 
Sev" 6 plock, Toledo, Obio...... 123, 124 


Sie w:.ikty Ce ee bs eee ae 
Signal <a Reinforced-concrete, Wa- 10 
rbury, eee we eee we ween 
. , Blectric, Street rail- 

Sign \'"® *Wyashington, D. C...... "ho, 414 
Skip, Aut ‘matic dumping, for cableways 437 
Slic ile for computing sewer run-off. 266 
Stu. Laguna Dam .........- 617, ty 

Sm fe oe errr verese aes) Mant: ereee 
Speed, ‘vamisaion, Variable, Manly by- 183 
spi: 7 timber tension members.539, 540 
Stas | Mlexible ...--e-ssseeeeeeeee 70 
Steat Record-breaking, White “Star 
% _ Construction .........-..++ 143 
Stee! vrrosion of, in contact = 
bronze under sea-water .......... 
Stee! Structural, Faulty details, on 
Stora: iles, Problem in estimating... 459 
Street © cr saturated sand filling, Wila- 
wool Crest, Pei peas ebdvestvtes 606 
c-ades, Arrangement with wood 
Gree ke PAVEMENt oeseececccesserers 176 
Street-! Pos. PPTererrrerirre yak 13, 14 
Street | 
ch t RN Bele sah ac ot ss csende 291 
Brick, . palin Forks, No. Dak.. 176 
yo | eee 600, 601 
(See also Tunnels. ) 
engineering : 
gl oe 509, 511 
aE Te a 512, 513 
Switchboards, Telephone ........... 371, 372 
Switch-throwing mechanism, _— raii- 
ways, Washington, D. . 412, 414 
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Sewage distributor, New, “Reviewer rer’s 
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T. 
Tanks: 
Reinforced-concrete. Supported 
hollow shaft .................. 23 
— of suction: ash- -handling sys- 20s 
Water" disinfecting Plant, Boonton, N as 
Water-tanks : 
Parkersburg, W. Va., Failure. .350, 351 
Reinforcement of ................- 90 
Telephone apparatus .............. 371, 373 
Template, Circular, for setting blocks’ 
OM concrete Sewer ........ceeeees 124 
Towers: 
Reinforced-concrete, Atlanta, Ga...22, 23 
Signal, Street railway: crossing, Wash- 
RN TE Gy Nina ci ccdespawecdcccs 413 
Transmission, Failure, California.515, 516 
Triangulation, for sugar-plantation 
GP Caeeh pcos osc Cadusccccsets 156 
Ventilating, Sewage purification works, 
eS aa eee 465 
Track : 
Construction on  brick-paved street, 
SIL Ells. N a cece cccwevcesuse 291 
Hudson River, Track laid across ice 
for transferring contractor's plant. 560 
Integrating instrument for indicating 
roughness of track .............. 491 
Laguna Dam, Arrangement for closing 616 
Rail-profile measuring machines. .519, 520 
Street railway, Unton = poe 
Washington, D. Lay-out...... 411 
Suspended bridge a ‘making “hile. . 424 
Switching : 
Hump switching ................... 313 
Moving platform on inclined planes. 319 
Transmission line supports, Failure, 
Califormia ...ccccccceccccese 515, 516 
Travelers: 
Derrick used in erecting pier-sheds.. 31 
Bridge erection ...........-eeees 678, 681 
Traveling platform, Suspended, for 
bridge floor repairs ...........4.. 168 
Trestles : 
Concrete pile, C., B. & Q. 548 
Pile, for closing Laguna &. Ty 616 
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iy. iron pipe, Seattle, PS A | 
pvydrant, galv. ph Seattle, W: b.-- 142 
“ain cael ee once 
ne. Loa Heys. 20i20ss aT 
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SING, 60 Oe dart -82, 107, 116, 202 
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ne 1p Athamy, Ny Y..--eeseeeeees . 198 
wart Seattle, Wash........-- 41, 142 
Eipows, 6 au ed, long radius, Wheeling, 
va PePTeee eee eee eee eee 
EMBANKME iT _— 
Auburn, -\- 
Louisvi 
Sylvan! 
forming : y.. 15 
Roches! errr r rere eee eee eee) 
Oxford, GMM Aika eias awa seies 
pated Ta baltimore, Ma ooo 81 
Enlarge t of tunne 8 90. 107, 125, 134 
EXCAVATION and backfill, earth, Au- on 
burt N. Yuwwec wer ereereeee eaeeee 
ackfill, rock, Auburn, Se Serre 202 
and jeall, rock, Baltimore, Md......: 81 
crib, Louisville, Ky..ssseseeeeeeessee 177 
earth, Albany, N. Vicecucesveee . -135, ay 
Altoona, P&@ «s++- Cone eee esecesecers 4 
Fairport, N. Y¥...-- Sb abeececvencous . 
Fort Morgan, Al@..ssceeeeeseeeeee 
I ile, KY sccvccccvensceveeces 177 
I I Z, VO covece wbdeens deed 81 
Rochester, N. Weseccccccceeccececes 15 
Sylvania, Ohio ......- we be wa sewsesic 31 
Wh ling, Ww. Wilke svc eek eae sncces 203 
earth, includ. sheeting and heat 
Balt imore, hg day ‘o ‘oe veo Ml 
I ew York. N. Y..... 
earth, in tunne 08, 09, 425, 134 
», open cut, New York, a ee 
Crt ogg, 99.'116, 125, 194, 135, 202, 203 
extra depth, ieee, MGS i vcsecces 81 
in filiers, Sylvania, — neers -. 31 
rock, Altoona, Pa...... -. 161 
Baltimore, Md. .... ‘ 81 
Louisville, Ky. 177 
Lynchburg, V@. sesceveereessevecee 81 
New York, N. Y.. 116 
Sylvania, Ohio .......-+-. 64h ekunee 31 
rock, includ. sheeting and shoring, 
baltinee J = York, NOY eéeees 81 
<, in tunnel, New ror o Racoee . 
cape 98, 96, 125, 134 
st and ard _ New York, 
= Y.$ i 9. 107, 116, 125, 134, 135, 203 
m.%.. r place, Altoona, Pa Pieces 161 
wooden, Albany, N. Y....ceescccccees 135 
Fairport, WN. Bivenstcavetcesscccccs 15 
FILLING, Wheeling, W. Va...........- 203 
stone, dam, Louisville, Ky........... 177 
stone, walls, Louisville, Ky........... 177 
Flanges, companion, Wheeling, W. Va.. 203 


Floor, foot ‘bridge, Rochester, N. Y.... 15 


FLUSH TANKS, Altoona, Pa.......... 161 
Seattle, WOR (sc cncecsesesscadeouves 160 
Sylvania, OBIO ...cescsccsecccceces 31 

in place, Auburn, N. Y...........+--. 


FORMS, inner pay om oie York, N. Y.. 


lining, access shaft, New York, N. ta 202 
lining, pressure tunnel, Net ior York, N. 


Y .<cscgeedeeeen bese ten oe New 202 
lining waterway 8) e ew 
Yo ork, 7 Rae Tage PPPS ee 32, 107 
masonry lining, New York, N. Y..... 
mae 90,167. 116, 125, 134 
Forgings, Wheeling, W. <, Hoppedamin eeu 203 
Galvanizing, New York, N. Y......... 
125, 134, 202, 203 
GATE, Seattle, Wash................56, 142 
and valves, New York, N. ¥........ . 202 
Sluice, New York, N. Y..........+0-. 


N. 
98, 99, 107, 116, 125, bewnd 135, 203 
Oxford, Ohio -. 


—— and embankment, Oxford, 
Ohio .cscesese Ce eteceecccccccsces 


7 
earth, Oxford, Ohio Shatonewnstecesss = 
GRAVEL, Oxford, Ohio ..... nas 7 





ame, Sylvania, Ohio ..... B 5 
n place, Boston, Mass........... s 
stone or cinders, Auburn, N. ¥...221 202 
GROUT, for Portland cement, New York 
N. ¥ geal CRS Ge bs cecceeccece shay 194 
mixing and plact evens Pg! 116, Eo 


Portland cemen York, N. 14 
GRUBBING, Albany, 'N. Be Rekewesvenscs 135 






? ot vo ing. Belts a a 
removing, ay itimore, 
vitrified brick, Boston, Mass......... 160 
wood, repaired, Seattle’ Wash......... 41 
HEADS, inlet, depressed, Baltimore, Md. 81 
inlet, ‘flush, agg es ceebene ben ee 81 
*Highway bridge, Saggy ob 5 a, Ae 15 
HYDRANTS, tle, Wash...... 41, 56, 142 
reset, Seattle, Wash.................. 142 
Joints, expansion, Wheeling, W. Va.... 208 
I-beams, in place, Altoona, Pa......... 161 
INLETS, Altoona, Pa. 161 
Baltimore, Md 81 
Seattle, Wash ...... 56 
adjusted, Seattle, 142 
Tremov' e, 142 
single, ttle, Wash. coves San 
track, ttle, Wash.. --- 142 
with gratings, Baltimore, Sapa 81 
INTERLINING, drainage, in shaft, New 
:. & > Arp aaa 17 


structural steel, New York, N. Y. 132, 107 


Ladders, ® acnceecieees concrete, New York, 
N. 


ont <ubwa budeeh cuss sae , 202 
Lampholes, in place, Auburn, N. Y..... 202 
Lights, vault, 4% ae mY. aes 
Lining, —_ + . wee 135 

Fairport, N. Y...... ics J 
Rochester, N. ao bawles a 
LUMBER, Seattle, Wash. con ae 
in carriers, Oxford, Ohiv 7 
Sylvania, Ohio ............ 31 
in foundations, Baltimore, 81 
in place, Auburn, N. Y............... 202 
relaid, Seattle, Wash.............. 41, 142 
sawed, Fairport, Watcibassitinuses 15 
BOG, Wes ER vnd xe cecnes cieceiccie 15 
sawed, in needles, Albany, N. Y...... 134 


sawed, pine or fir, Albany, N. Y..134, 135 
sawed, white oak, Albany, N. Y...134, 135 





Machinery, Rochester,, N. Y........... 15 

Maehines, ceeoelin. Now York, 
gna e hn weRalaa nen 32, 107, 116, 202 
MANHOLES, Albany we Vises --. 18 
Altoona, Pa ... 161 
Boston, Mass .. 160 
Seattle, Wash .. 160 
Sylvania, Ohio 31 
adjusted, Seattle, Was 56 
brick, Baltimore, a 81 
drop, Baltimore, Md.... ove’ 
SPOUOS CUED vcs peccevacsdiccceces 31 
frames, covers, Baltimore, Md....... 81 
overflow, Seattle, Wash.............. 160 

vertical, Albany, N. Y..........+00+. 
ABONR Rg ee Pg a ee eens 160 

MA and paving, -rubble, New 
Wea coca 32, 107, 116, 202 

and Nien Rg rubble, New bis N. 

107, ie 202 


brick, New York, N. Y.. = 107, 116, 202 
Oxford, GUE. dcbsdsneeecdusccucens’ 
brick, in cement mortar, Baltimore, 


brick, in. shafts, etc., New York, N. Y. 


. 107, 202 
brick, in tunnel, New York, N. Y.. 
99, 125, 134 
concrete, Baltimore, Md.............. 81 
New York, N. Y... 


..32, 98, 99, 107, 116 
134, 135, -_ 203 
Sylvania, Ohio ..........seseeees - 31 
concrete, in open cut, New Yor, N. Y.. 202 
concrete, in tunnel, New York, N.Y.. 
i 1, N be, 136, 39 
concrete, in tunnel, excess, New Yor 

My, FE eekwuksesavescxes 98, 99, 125, 134 
cut-stone, New Yo rk, 5 oe widven 116 
dry rubble, New yore icecvn 
99, 6. 125, 134, 135, 203 

rubble, in mortar. tew 16. ik, EO 
99, 116, 134, 135, 208 
stone, facing, New York, N. Y....... 107 

bie in cement mortar, Baltimore, 


METAL. in buffer beams, Albany, N.Y. 135 


in } gates, Albany, N. Y...... 134, 135 
- lock valves, Aibany, N. Y...... 134, 135 
needle Albany, N. Y..... poo 3 
ston Venturi, New York, N. Y........ 134 
Packing, dry, New York, N. Y....... 
32, 98, 99, 107, Tie. ids 184, 202 
PADS, | grouting Wee york WS! 16, 202 
uting, setting, New Yor sae 
i 107, 116, 202 
*PAVING, Seattle, Wash............ 56, 1 
approach, Roe! er, Wasnavns veces 1 
— ag Rtkaedvueorew 41, 1. 
Staaten ta deateey 
Seattle, WEA: Caaeveseeecescceccdc 


Paving: 
dry rubble, New ae aneeatee 
99, 135, 134, 135, = 
granite block, Beatie, W iweeweones 
relaying, Albany, N. Y............+++ 198 


rubble, in meshes ‘New York, N. Y.. 
116, ios 134, 135, = 





sandstone block, Senne Wash..... 41, 
slope, Altooma, Pa ..........eceeeees 161 
DON, © Ble vb cds Guccccttsece 135 
Fairport, = Séubdepdévedesrcotess 15 
stone, removing, Boston, Mass........ 160 
vitrified brick, Seattle, Wash......... 56 
wooden, Albany, N. Y......... nae ae 
Fairport, N. Y..... 15 
Rochester, N. Y........... 15 
*Paving, etc., Albany, N. Y..... 193 
*Pier, dredging, Milwaukee, 65 
removing, Milwuakee, Wis..... . & 
PILES, foundation, Albany, N. Y. 135 
foundation, driving, etc., Milwaukee, - 


round, Wheeling, W. Va.. 
sheet, Fort a Ala.. 





Wheeling, We Ue debcdccgigescakacte 
sheet, paper car driving, Milwaukee, s 
sheet steel, Pe XS ees 135 
sheet, wooden, pees, BH, Becccinics 135 

PEEe Me Os Redacatsececcésciaes 193 
Le ea 208 
bronze and miscel-bronze, New York, 
Oe Wavbscdtetesh ccc ues 32, 107, 116, 202 
0:*he Ty TRO o voccsnssccowdeee 160 

New WO le Bo odie ox ccnsbectvees 
, 99, 116, 125, 134, 135, 208 

ONE Ws Eo cann coceveveeeenns 15 

Sees WOU. hue cvcccveduasven 56, 142 

Se MI ince vecceuae 6cdees 31 
c.-i. and specials, New York, N. Y 

. » 116, 202 
c.-i., in place, Auburn, N. Y.......... 202 

COONS (UG aadecnwd cas cadeeesicas 161 
c.-1., laying, Sylvania, Ohio.......... 31 
drain, c.-i., Lynchburg, Va.......... 81 
lead, Auburn, i) Biveegeestouse uses 802 
sewer, Seattle, MG -earecacwedescase 41 
sewer, laid, Sylvania, kt conten 31 
sewer, vitrified, Oxford, Ohio........ 7 
steel, New York, Ea” eke stdicsteves 

98, 99, ah 116, 125, 134, 202 
SE wee WOU Ils Weseecdudcnseecs « 116 
vitrified, Boston, Mass paeoucdbadecacs 160 
Pe BE UN onc Keeccbedeteccos 7 
New a, We Wessdedebicncnccsas 
32, 98, 99, 116, _ so 135, 202, 203 
vitrified, laid, "albany N Sagentendas 135 
drip Wheeli RE W Ws cccccctcacs 203 
lamp, Lynchburg, Va................ 81 


*Pressure tunnel, New York. N. Y..... 
32, 107, 116, 202 
gues construction, New 


, 107, 116, 202 


Racks, w.-i., in place, Altoona, Pa..... 161 
Railings, lattice, Rochester, N. Y...... 15 

REFILLING, New York, N. 5 
and embanking, New Yo rk 
98, 99, 107, 116, 125, Nin “135, 


below subgrade, 


Pumping, 
York, 


eee ee eeeeee 


orev 


Baltimore, 








SS Stee eer errr 81 
RIPRAP, Albany, N. Y. ...... . 135 
Wheeling, W. Va.......... - 203 
hand placed, Ft. Morgan, Ala. keen 
RODS, acne Baked Altoona, Pa........ 161 
Au i Mee Be wdaneedeees coedtbed 
Wee, We: Wile dsahscocececcosans 203 
teed, GuierG, GR cic cccccccccccccn 7 
Roof support, structural steel, New 
SS 8 ere 32, 107, 116, 202 
SAND, Oxford, Ohio................65. 7 
for filters, Sylvania, Ohio............ 31 
for grout, New York, N. Y......... 
32, i07, 116, 202 
Screenings, Albany, N. Y............. 198 
*Seawall, Ft. Morgan, Ala............. 
Sedimentation tank, Oxford, Ohio...... 7 
Om, SIOOG, GREG. ccccisccccccacs 7 
Services, water, Albany, N. Y......... 193 
*SEWERS, Auburn, N. Y.............. 202 
NG WHOIS wis canine oveccccccetcs 160 
brick, Seattle, Wash. ............... 160 
for house services, Auburn, N. Y..... 202 


Nidal heed ke vecns 160 
vitrified sewer, laid, Altoona, Pa.... 161 
*Sewage Disposal Plant, Oxford, Ohio.. 7 


*Sewer system, Sylvania, Ohio......... 31 
SHAFTS, ——- in earth, New 
. 3 > eee 32, 107, 202 


a" 
m, in ” granite, New York, 
construction, “in rock, New York, N. 
Eb CEwe Se SheEA dnd 4400 32, 


107, 116, 202 





Shafts : 
oe refilling, New York, N. 


Diath co6en cei aa tSeane™ 107, 2 
waterway, in earth, New York, N. Y: 

32, 107 

SHEETING, Wheeling, W. Va......... 203 

and bracing, a , see 135 

8.56 9 oo 202 
bracing or shoring, in place, Balti- 

cS rea 81 

in trench, new, Sylvania, Ohio...... 13 

in trench, old, Sylvania, Ohio....... 31 


SIDEWALKS, concrete, Seattle, Wash. 56 
concrete, ay ey Wash.41, 142 
hester, N. Y. Ib 
Siphons, automatic, Oxford, "Ohio. oe 
Slants, built in, Baltimore, Md. 
Sodding, Albany, N 
Oxford, Oh 








4 cetieed ih weeune 6s 
*Storage reservoir, Altoon, Pa..... 
Spikes, w.-i., or wire, Milwaukee, Wis. . 
Stairways, etc., Rochester, N. Y........ 
STEEL, New York Wesencsadpiese< 
: 116, 125, 134, 135. 203 
for poeireing concrete, New York, 
p re: 32, . = 116, 202 


reinforcing, New York City.......... 
‘ 6, 125, 134, 185, 203 
structural, Albany, N. Y............. 135 
CE SU hkcdeeeddddteskeuscewst 81 
Se Me nad d6s6 cent.eckioes bate 15 
New York, mt Mikene<a¥a 32, 107, 116, 202 
i Mi Tons on edidieb aches be cike 15 
a Pa waccash doececces - = 
STEPS, bronze, in place, Altoona, Pa... 161 
mamhole, galv., Baltimore, Md........ 81 

STONE, Milwaukee, Wis............... 
broken, in place, Boston, Mass....... 160 


crushed and gravel, New York, N. Y. 
99, 107, 7A 125, 134, 135, 203 


curb, Rochester, N Pak Ud be 6006 enees 15 
curb, reset, Rochester, N. Y......... 15 
edge, granite, Boston, Mass.......... 160 
Stop, wood, Seattle, Wash........ 41, 56, 142 
Subdrain, Sylvania, CE ewsctectennes 31 
Subgrading, Seattle, Wash. ............ 56 
Subsewer, Seattle, Wash. ............. 160 
*SURFACING, Boston, Mass........... 160 
access roads, New York, N. Y....32, 107 
loam in place, Boston, gt Ressesses 160 


macadam roads, —_ York, 
116, 125, Non "135, 203 


TESTING, aqueduct, New York, 

98, 99, 116, 125, iss “135, 203 
excess, New York, We. Nadudcondenees 
, 998, 116, 125, 184, 135, 203 
pressure tunnel, New York, N. Y. 


107, ii6, 202 
TEES, flange, Wheeling, W. Va....... 208 
plugged, Beatie; WHER icccusteveicee 41 
Tie-rods, w.-i., or steel, Milwaukee, 


ME. 6 dhnd6+ ds caambeues 
Tile, Auburn, a. F 
TIMBER, Wheeling, W. Va 

and lumber, New York, N. Y......... 

116, » 134, 185, 202, 203 
deck, Wheeling, M  Wiiae cases duck 203 
framing, Milwaukee, Wis............ - & 
in foundation, Sylvania, i ee 31 
in ee permanent, New York, N. 


eet eweee 


eee eeeeeee 


oak, wasn Woe, Se, ares 203 
yellow pine, Wheeling, 
TIMBERING, New York, N. ¥ 


eee eweee 


, 116, 202 

in shafts, New York, N. se 107, 116, 202 
in tunnels, New York, N secaubuone 

98, 90, 125, 134 


permanent, New York, N. Y...... 107, 116 
—_—— excavating, New York, N. 


removal, New York, 


99, tie. “325, 134, 135, 2038 
Treas and backfilling, 


Sylvania, 





WALL, core, Altoona, Pa.............. 161 
stone, New as > Se eee 
99, oe 125, 134, 135, 208 
We, BI We. Venseccccccccecccks 135 
WALK, brick, Aibany, > eee en 193 
«<< & Sip A MSteneeepeangee 198 
granolithic, Boston, Mass. ........... 160 
Well, 4 Baltimore » a eee 81 


Wrought ron, New York, 
ag 99, 


a2, 107, -_ 202 
Y-Branches, in place, Baltimore, M4... 81 
Y’s, Albany, Die 6 Shecacia ee 93 
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